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CHAPTER 


THE  MECHANISM  OF  THE  THERMAL  CONVERSION  OF  N-SITE0S0-:i-(2,2- 
DIPHENTLCXCLOPROPXLi  )TJREA  TO  2 , 2-DIPHEHH.DIAZOCYOLOFROPAHS 


nitroso-N-alkyl ( or  aryl)ureas  has  received  relatively  little 
attention.  In  fact,  only  two  systems  are  Scnown  to  have  been 


reiluxing  ethyl  alcohol.  The  major 
Werner  was  ethyl  allophanate(XTI) , 


H2NC0C2H5 


HjXC-KHCO^Hj 


Later,  in  1956,  Huisgen  and  Reimlinger  investigated 


bensene.18  Under  these  conditions,  the  trimethyl  iso- 


plus 25.5 


aphthyl  methyl 


CHj-S-C-HHj 


©ST 


Seimlinger  proposed  initial  migration  of  the  nitroso  group 


I 

I 1 


tbyl  allophanate(IIX) 


To* 


R-pS-0H 


linger's  system  gives  as  the  initial  products  diazomethane 
and  isooyanic  acid  instead  of  methyl  isocyanate.  However, 


and  He jails 


of  Euisgen  and  Beimlinger  that  2J.5  per  cent  of  methyl 
beta-naphthyl  ether  (VI)  is  also  formed  io  their  reaction. 


Application  of  this  sane  scheme  to  the  8-nitroso-H- 
(2,2-diphenylcyclopropyl)urea  system  (VIII)  readily  explains 
the  observed  products  resulting  from  decomposition  of  2,2- 
diphenyldiasooyclopropane  (IX). 


82%  yield).  She 


One  possible  alternate  reaction  route  that  could  not 
a priori  be  excluded  involves  a rearrangement  analogous  to 
that  believed  to  occur  in  the  thermal  decomposition  of  S- 


/ 

«s*-C 


Ibis  possibility  was  tested  by  treating  lithium  and  sodium 
carbamate  with  p-tolueaesulfonlo  acid  in  refluxing  benzene. 


corresponding  dimethylamide  derivative,  N-nitroso-H-(2,2- 
diphenyloyolopropyl)K',lT-dimethylurea  was  found  not  to 


diphenylallene . 
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THE  KEOEAEISK  0?  THE  LITHIUM  ETEOXIDE  IHD'JCED 
0?  H-HITaOSO-H-(2,2-DIPHENXLCXCXO?ROPn.)DREA 
PHSm.BIAZOCYCX.OPROPAHE 


COKVESSXOS 
10  2,2-DI- 


Van  Pechmann's  pioneering  work  in  this  area  has  since  he 
expanded  by  many  investigators  to  include  the  preparatio 
diazoalkanes  from  E-nitroso-K-alkylamides  and  H-nitroso- 


able  to  isolate  the  potassium  salts  of  methyl  and  hensyl 
diasohydroxide  (XI)  (named  as  potassium  allsyldiazotates) 


H-nitroso-N-aliylurethe 


r 


CH3-0-CO2EC 


. . V 


d-*"5  . ...-L 
cfs  „ Ad-”* 


As  a master  of  fact,  the  literature  shows  only  two  cases 
where  the  isolated  products  definitely  implicate  attack  of 

Bollinger,  Hayes  and  Siegel^  reported  that  isolation  of  6? 
per  cent  methyl  ethyl  carbonate  from  the  methoxide  induced 
decomposition  of  H-nitroso-H-cyclohexylurethan  in  methanol. 


f^-^-|-0C2H5  + KjCOj 


f-  CH3O-CO2C2K5 


In  a second  case,  Euisgen  and  Seinertshofer"  effected  the 
reaction  of  methoxide  in  methanol  with  a cyclic  H-nitroso- 
amide  derivative,  nitrosoCaprolactam,  and  isolated  methyl 
ester  products,  again  strongly  suggesting  attack  of 
methoxide  on  the  carbonyl  carbon. 


altroso-H-(2,2-aiphenyleyclopropyl)urea  in  non-polar 


15 


group  would  most  likaly 


by 


finding 


* * 


Again,  this  path  has  already  been  excluded.  Finally,  the 
diaaourethan  could  possibly  decompose  (through  XX)  by  loss 
of  carbaaic  acid  (XXI)  to  give  the  diazocyclopropane  di- 
rectly. 


19 


hydroxide  (XXII)  or  the  dlazoethar  (XXIII). 


,J><T'  * - — -Jxj** 


ArSOoliKCiij 


hree  principal  products,  2,2-diphecyldiasocyclo- 
X-pyrrolidylcarhoxamida  (XXVI),  and  tlie  triasine 


a essentially  quantitative  yiel 


s any  real  light  on 


ferent  source  (pyrolysis  of  pyrrolidinium  2, 2-diphenyl - 
lopropyldiasotate)  in  the  presence  of  pyrrolidine. 


pointed  out  that  although  formation  of  the  amide  XXVI  sug- 
gests formation  of  isocyanic  acid  (which  was  independently 
shown  to  react  with  pyrrolidine  to  give  a quantitative 

A third  factor  that  makes  this  mechanism  Intuitively 


readily  be  aeooirao- 


“fe)  + 


4 

Although  this  single  observation  does  not  require  the  sug- 
gested mechanism  (scheme  5),  it  is  certainly  consistent 
with  the  scheme  involving  proton  abstraction  from  the  -NHg- 


CHAPTER 


GENERALIZATION  OP  THE  MECHANISM  OP  THE  ALEOXIDK  INDUCED 
OONVEHS1UN  OP  VARIOUS  N -NITHOSO-ALKILAMI  NS 
DERIVATIVES  TO  DIAZOALKANES 


ethoxide  induced  decomposition  of  N-nitroso-N-(2,2-di- 
phenylcyclopropyl  )urea  in  ether  was  postuated  (Scheme  5), 


olusions  previously  reported  by  Applequist  and  KcC-reer14 
these  workers  was  apparently  taken  from  the  classical  scheme 
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alky  lure  as  is  independent  of  the  alkyl  group,  the  solvent 


She  results  of  Table  2 indicate  that  the  point  of 


lithium  ethoxide  in  aprotic  solvents)  to  90  per  cent  with 
carbonate  in  ethanol).  The  fact  that  attack  at  the  carbonyl 


carbonyl 
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the  nittrosourethans  with  base. 


In  an  attempt  to  find  optimum  conditions  for  the 


Derivatives  of  N-nitroso-N-benzylamine  were  chosen  for  this 
study  primarily  because  the  diazocompound  formed,  phenyl- 


convenient  to  monitor  the  reactions  in  a manner  similar  to 
that  previously  used  by  Gutsche  and  Johnson^  by  obser 
nitrogen  evolution  in  an  initial  phase  of  the  reaction 


acidification  of  the  reaction  solution  with  acetic  acid  to 
determine  (again  by  evolution  of  nitrogen)  the  amount  of 
phenyldiazomethane  formed.  It  should  be  noted  that  the 
yields  of  diazoalkane  produced  in  ethanol  are  essentially 
independent  of  the  particular  nitrosoamine  derivative  de- 
composed. In  other  words,  nitrosoureas,  urethans  and  amides 
are  all  about  equivalent  in  the  production  of  the  diazo- 
alkane. That  the  type  of  solvent  employed  had  an  effect  on 
the  yield  of  diazoalkane  produced  was  shown  when  hexane  was 
observed  to  be  somewhat  poorer  than  ethanol  or  ether, 
especially  with  the  nitrosoureas.  The  most  dramatic  changes 
in  the  yield  of  diazoalkane  produced  were  observed  as  a 
result  of  changes  in  the  temperature  and  the  amount  of  base 
employed.  For  example,  the  yield  increased  from  about  55 
per  oent  at  0°  to  65  per  cent  at  minus  20°,  and  to  71  per 

very  sluggish.  The  number  of  moles  of  base  also  had  an 
appreciable  effect  on  the  yield  of  the  diazoalkane;  the 
greater  the  amount  of  base,  the  better  the  yield. 

The  optimum  conditions  for  obtaining  diazoalkanes 
in  the  best  yields  will  apparently  depend  on  the  alkyl 
system  employed.  If  a stable  diazotate  salt  is  expected 
(as  with  2,2-diphenylcyclopropyl  derivatives),  production 
of  the  diazotate  should  be  minimized  by  decomposing  the 
nitrosourea  derivative  in  ether  with 


lithium  ethoxide 


30 


alkoxide  with  N-nitroso-H-alkylaaines  is  given  in  Tables 


certain  generalities  that  are  particularly  significant. 
In  the  reactions  where  ethoxide  in  ethanol  was  en 


the  yield  of  the  hy-produot 
base  on  the  carbonyl  carbon 


sploye 


OF  K-KITROSO-N-ALXYLUREAS 
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CONDITIONS 


rting 


carbonyl  carbon  a 
propyl  system  stu 
by  the  nature  of 


structurally  idee 


cal  or  similar  intermediate 
of  the  decomposition  of  H-n 
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In  tbs  case  of  the  K-nitroso-H-alkylurethans  and 


lated  for  reaction  of  H-nitroso-N-alitylureas  with  ethoxide. 
Obviously,  however,  the  second  stage  of  reaction  of  the 


from  that  given  for  the  thermal  conversion  of  nitroso- 
amidee  to  diatoalkan.es,  which  presumably  involves  initial 
rearrangement  to  the  corresponding  diazoester. 

Thermal . — 


Alkoxide  Induced. — 


Collapse  of  this  intermediate  could  proceed  by  two  different 
routes,  one  leading  to  the  diazoester  XIX  plus  ethoxide  and 
the  other  giving  the  diazoether  XXXI  plus  a carboxylate  anion. 


Of  these  two  possibilities,  the  latter  is  favored  for  two 
reasons.  First,  the  carboxylate  would  be  expected  to  be 
more  readily  displaced  than  the  ethoxide.  She  second  reason 
resides  in  the  fact  that  the  composition  of  products  re- 
sulting from  the  alkylamine  portion  of  the  nitroso  deriva- 
tives is  independent  of  the  amount  of  reaction  that  goes  by 
attack  of  the  base  on  the  carbonyl  carbon  atom  (cf.  entries 

well  as  the  group  (see  Table  ft)  that  is  attached  to  the 
carbonyl  carbon  atom.  The  former  result  (independence  of 
products  of  position  of  base  attack)  suggests  formation  of 
an  intermediate  from  attack  on  the  nitroso  nitrogen  atom 
that  is  structurally  similar  to  the  likely  intermediate 
from  attack  of  the  base  on  the  carbonyl  Carbon  atom,  namely, 
the  diazohydroxide.  The  latter  result  (independence  of 
products  from  group  attached  to  the  carbonyl  carbon  atom) 
suggests  that  the  group  bonded  to  the  carbonyl  carbon  atom 
is  lost  prior  to  the  product  forming  step(s).  Both  of  these 
criteria  are  reasonably  well  satisfied  by  postulating  col- 
lapse of  XXIX  to  give  the  diazoether,  rather  than  the 
diazoester. 

Further  evidence  which  supports  the  suggested  dual 
mechanism  for  the  initial  phase  of  the  reaction  of  ethoxide 
with  the  nitrosourethans  and  nitrosoamides  resides  in  the 
relative  amounts  of  attaok  of  the  base  on  the  carbonyl 
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carbon  and  the  nitroso  nitrogen  atoms  with  a variation  in 
the  nature  of  the  group  attached  to  the  carbonyl  carbon. 
Since  a change  in  the  group  at  that  point  should  have  a more 
severe  effect  on  the  reactivity  of  the  carbonyl  than  the 
nitroso  group,  it  would  be  expected  that  attack  at  the 
carbonyl  carbon  would  decrease  (relative  to  attack  at  the 
nitroso)  as  the  attached  group  is  changed  from  methyl  to 
phenyl  (or  ethoxy)  to  -HH-.  The  experimental  evidence  most 
certainly  supports  this  prediction. 

It  was  earlier  pointed  out  that  the  2,2-diphenyl- 
cydopropyl  system  was  apparently  unique  in  the  respect  that 
the  products  arising  from  the  alkylamine  portion  of  the 
molecule  did  vary  with  the  nature  of  the  group  attached  to 
the  carbonyl  carbon  atom.  This  result  is  not,  however,  un- 
expected since  the  proposed  dual  path  for  the  initial  phase 
of  the  reaction  would  require  formation  of  both  the  diazo- 
ether  and  the  diazotate  salt.  Since  this  particular  diazo- 
tate  has  already  been  shown  to  not  protonate  by  ethsnol  to 
give  the  diazohydroxide  (the  normally  presumed  precursor  to 
the  diazo),  the  path  involving  carbonyl  attack  by  base  to 
form  the  diazotate  would  not  be  expected  to  yield  the  diazo- 
compound. Therefore,  only  the  path  involving  attack  by  the 
base  on  the  nitroso  nitrogen  atom  would  produce  the  diaso- 


cyclopropane.  3?or  example,  entries  1 and  3 in  Table  2 show 
that  as  the  amount  of  diethyl  carbonate  increases  from  ? per 


o 72  P 


i‘  gas  evolved  (from  the 
e diaaooyclopropane) 


a spontaneous  decomposition  o: 

Another  generality  that  becomes  apparent  u 
examination  of  the  tables  of  Results  is  the  fact 
the  nltrosourethans  and  the  nitrosoamides,  the  na 
solvent  used  has  a noticeable  effect  o: 
reaction  that  proceeds  by  initial  attack  of  the  base  on  the 
carbonyl  carbon  atom.  For  example,  entries  9 and  10  in 
Table  2 show  that  attack  by  ethoxide  on  the  carbonyl  carbon 
atom  of  the  nitrosobensylurethan  drops  from  4?  per  cent  with 
lithium  ethoxide  in  ethanol  to  only  10  per  cent  with  the  same 
base  in  ether.  This  effect  could  be  due  to  the  change  in 
polarity  or  protonicity,  so  the  same  reaction  was  conducted 
in  other  aprotic  solvents  of  varying  polarity  in  an  attempt 
to  determine  the  cause  of  this  change.  In  ethylene- 
glycol dimethylether,  acetone  and  dimethyl  sulfoxide,  again 
only  small  amounts  of  diethyl  carbonate  were  detected 
(entries  12,  13  and  14  of  Table  2).  Thus,  it  appears  that 
aprotic  solvents  favor  attack  of  the  base  at  the  nitroso 
nitrogen  atom  while  protic  solvents  seem  to  promote  base 
attack  at  the  carbonyl  carbon  atom.  Entries  7 and  8 in 
Table  3 emphasise  this  point  even  more  dramatically.  These 
results  suggest  that  there  might  exist  some  degree  of  co- 
ordination between  the  nitroso  oxygen  atom  and  the  carbonyl 


from  entries  11,  },  and  6 of  Sable  2 


8 in  Sable  2). 


CHAMSB 


*3 


fumarate,  ethyl  chlorof ornate,  cyelohexylamine,  desoxy- 
bensoin  and  diethyl  carbonate.  The  dimethyl  sulfoxide 
(Matheson)  and  the  ethylene  glycol  dimethyl  ether  (Ansul) 
were  freshly  distilled  before  use. 


used  for  v.p.c.  analyses  were: 

Ohrom  Z (5  ft.  x 1/8  in.). 

Z (5  ft.  x 1/8  in.). 


ecific  conditions  : 


typical  preparation,  1.00  g CO. 010  mole)  of  cyclopropylurea 


**5 


and  finally 
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evaporator  gave  3.90  g.  (9434) 
no  N-E  infrared  absorption  at 
(lit.25  n25  . 1.5166). 

Of  a yellow  oil  which  showed 
2.85  microns,  n^5  ■ 1.5155 

r-h-£GC2H5 

Yield 

o 

. 

• ■.ix 

. « 

• ■ o’ 

1.4702  (20°) W 93 

r - c6h5oh2-  tom 

1.5166  (25 0)25  94 

Benzylurethan. — Benzylurethan  was  prepared  by  tbe 
method  ol  Kurts  and  Niemann,25  using  53.5  g.  (0.50  mole)  of 
benzyl  amine,  20  g.  (0.5  mole)  of  sodium  hydroxide,  and 
54.3  g.  (0.50  mole)  of  ethyl  chloroformate.  The  crude 
product  obtained  was  distilled  in  vacuo  to  give  68  g.  (76£) 
of  a clear  liquid,  b.p.  103“  (2  mm.  Hg.),  which  soon 
crystallised  to  give  a white  solid,  m.p.  43-40.”  (lit.25 

Cyclobut«r'Bcarbonvl  chloride. — Cyolobutaaecarbonyl 

chloride  was  prepared  by  mixing  10.0  g.  (0.10  mole)  of 
cyclobutanecarb03Qrlic  acid  with  20.0  g.  (0.17  mole)  of 
thionyl  chloride  according  to  the 


method  of  Applequist  and 
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cooling  this  mixture  to  5°,  54*3  g.  (0.50  mole)  of  ethyl 
ohloroformate  in  50  ml.  of  anhydrous  ethyl  ether  was  added 
dropwise  over  three  hours,  with  care  taken  to  keep  the 
temperature  near  5°.  Removal  of  the  solvent  on  a rotary 
evaporator  gave  82  g.  (96*)  of  white  solid,  m.p.  48-55°. 
Recrystallization  from  methanol-water  without  heating  gave 
white  needles,  m.p.  53-54°  (Lit.15  m.p.  5b-5&.5°,  solidi- 
fied from  distilled  liquid). 

N-3enzylaoetamide. — ’i-Beazyl acetamide  was  prepared 
hy  reacting  10.7  g.  (0.100  mole)  of  benzyl  amine  with  an 
exoess  of  acetic  anhydride  (25  ml.)  containing  2 drops  of 
concentrated  sulfuric,  acid.  External  cooling  was  required 
to  keep  the  reaction  near  room  temperature.  After  stirring 
for  one-half  hour,  this  solution  was  poured  into  35  ml.  of 
water  containing  a few  drops  of  concentrated  hydrochloric 
acid  and  stirred  for  three  hours.  The  resulting  solution 
was  extracted  with  benzene  and  the  extraots  were  washed  with 
5 per  cent  aqueous  sodium  bicarbonate,  then  water,  and 
finally  dried  over  anhydrous  magnesium  sulfate.  After 
filtering  the  dry  benzene  solution,  the  solvent  was  removed 

lized  upon  standing  a few  minutes  to  give  12.8  g.  (86%)  of 
white  crystals,  m.p.  60-61°)  (lit.6  m.p.  61°). 


K-3ensylben2aal.de. — K-3enzylbenzemide  was  prepared 
by  reacting  10.7  g.  10.100  mole)  of  benzyl  eaine  with 


1C, 10  g.  (0.100  mole)  of  benzoyl  chloride  in  a solution  of 
50  ml.  of  anhydrous  pyridine  and  100  ml.  of  dry  benzene. 
After  warming  the  solution  at  bp-80®  on  a steam  bath  for 


separated,  washed  with  1 Tf.  hydrochloric  acid,  5 per  cent 
aqueous  sodium  bicarbonate,  water  and  finally  dried  over 
anhydrous  magnesium  sulfate.  This  dry  benzene  solution  was 
filtered  end  concentrated  to  about  50  ml.  on  a rotary 
evaporator,  at  which  time  a white  solid  began  to  precipitate. 
After  allowing  crystallisation  to  taKe  place  for  two  hours, 
the  resulting  product  was  obtained  by  suction  filtration 
as  white  crystals,  m.p.  104-105°  (Lit.6  m.p.  105°),  in  a 
yield  of  17.1  g.  (8195). 

3enzvlurea. — Benzylurea  was  prepared  by  the  method  of 
Boivin  and  Boivin,26  using  5.15  g.  (0.050  mole)  of  8-nitroso- 
K-methylurea  and  5.55  g.  (0.050  mole)  of  benzyl  amine.  The 
product  was  obtained  as  white  needle  crystals,  m.p.  146-147° 
(lit.26  m.p.  147-147.5°),  which  separated  from  the  aqueous 
reaction  mixture  upon  cooling,  in  a yield  of  5.05  g-  (6895). 

Benzyl  ethyl  ether.— Benzyl  ethyl  ether  was  prepared 
by  adding  5.13  g.  (0.030  mole)  of  benzyl  bromide  to  a 
freshly  prepared  solution  of  0.70  g.  (0.030  mole)  of  sodium 


immediate 


orecipi- 


in  25  ml.  of  absolute  ethanol,  in 
tate  formed,  but  the  solution  was  refluxed  for  an  hour  before 
filtering  off  the  sodium  bromide.  After  evaporation  of  the 
solvent  on  a rotary  evaporator,  the  residual  yellow  oil  was 
distilled  in  vacuo  to  give  2.80  g.  (69%)  of  clear  liquid, 
b.p.  77-78-/18  mm.  Hg.  and  nip  . 1.4948  (lit.6  b.p.  78-/18 
mm.  Hg.,  n|°  = 1.4955). 

2 ■ 2-3iphenvlcycloorooylurethan.  — 2 ,2-Diphenylcyclo- 
propylurethan  was  prepared  by  reacting  absolute  ethanol 
with  2,2-diphenylcyolopropyl  isocyanate  (prepared  from  2,2- 
diphenylcyclopropane  carboxylic  acid  by  a method  reported 
earlier4).  2,2-Diphenylcyolopropane  oarboxylic  aoid  (16.5 
g. , 0.070  mole)  was  converted  to  the  corresponding  iso- 
cyanate, and  12.9  g.  (0.28  mole)  of  absolute  ethanol  was 
added  to  the  resulting  benzene  solution  and  refluxed  for 
six  hours.  After  removing  the  benzene  with  a rotary  evapo- 
rator, the  viscous  liquid  obtained  was  pumped  under  a vacuum 
(1  mm,  Hg.)  overnight  to  effect  crystallization.  This  crude 
product  was  obtained  as  light  brown  crystals,  m.p.  65-68° 
in  a yield  of  15.5  g.  (68%).  Hecrystallization  from  aqueous 
methanol  gave  white  needle  crystals,  m.p.  74-75°. 

Anal.  Oalcd.  for  Cj^H^KOg:  0,  76.87;  H,  6.76;  N, 
4.98.  Sound:  0,  77.02s  H,  6.68;  N,  5-15. 


^termination  of  cyanuric  acid  from  the  thermal 


decomposition  of  V-nltroso-H-f  2.2-dlpheavlCYClopropyl  toea 
in  n-heptane.-- H-yitroso-K-(2 , 2-diphenyl oy cl opropyl )urea 
(0.281  g.,  olooio  mole)  was  stirred  In  15  ml.  of  n-heptane 
and  heated  to  90°.  When  gas  evolution  had  ceased  and  the 


ssulting 


give  0.235  6- 


(0.067 


0.0010  mole)  was  treated  with  0.190  g.  (0.0010  mole)  of  p- 


Sittroso-2I-(2 , 2-diphenyl  cycl  opropyl) -H 1 ,H 1 -dime  thylurea 
(0.509  E. , 0.0010  mole)  was  stirred  in  15  ml.  of  n-heptane 


was  no  peak  at  5.2  a typical  of  diphenylallene.  However, 


ring  was  continued  for  one  hour  yielding  a dark  grey  suspen- 
sion through  which  anhydrous  carbon  dioxide  was  bubbled. 


sid.— Oya 


id  in  anhydrous  ether 
sane  added  (0.163  g., 


0,00387  mole).  She  yellow  color  of  diasomethane  was  gone 

added  until  the  color  persisted.  She  resulting  solution 
was  filtered  and  the  solvent  removed  from  the  filtrate  with 
a rotary  evaporator.  A white  solid  remained,  m.p.  171-173", 


0.400  g.  (0.00234  mole,  61*)  of  white  crystals,  m.p.  173- 
174°  (reported,5  m.p,  174-175"). 


Lithium  ethoxide.— Lithium  ethoxide  was  prepared  by 


or  ethanol.  Addition  of  sodium  hydride  to  an  ether  suspen- 


s ample 


adding 


thyl 


ons  by 
high 


Sirring  0.069  8-  (0. 

r 30  minutes,  evapor 


lithium  ethoxlde. 
lithium  hydroxide. 


snyl- 


solid.  Addition  of  1 ml.  of  ether  followed  by  5 ml.  of 
pentane  dropwise  precipitated  a yellow  solid  (0.290  g.,  9*#). 

Reaction  of  S-nl tros  o-K-( 2 . 2-gi phenyl cycl ooroayl ) urea 
with  lithium  hydroxide.— To  a solution  of  0.300  g.  (0.00107 
mole)  of  K-nitroso-N-(2,2-diphenylcyolopropyl)urea  in  30  ml. 
of  anhydrous  ether  stirred  at  0°  was  added  39  mg.  (1*9 

for  five  hours  (21.2  ml.;  78.5%)  after  which  the  reaction 

lithium  2,2-diphenylcyclopropyldiassotate  and  lithium  eyanate. 
The  filtrate  was  evaporated  to  an  oil  (183  mg. ) whose 
infrared  spectrum  (film)  was  identical  to  that  of  1,1-di- 
uhenylallene. 

Reaction  of  K-nitroso-S-(2.2-diPhenylcyclonropyl)urea 


eth oxide  and  ammonia  in  ethyl  alcohol.  The 


isolated  hy  removal  of  the  solvent  with  a rotary  evaporator. 

The  base  induced  decomposition  of  K-nitroso-N-benzyl- 
urea. — In  each  run  shown  in  Table  1,  0.358  g.  (0.0020  mole) 
of  H-nitroso-N-benzylurea  was  dissolved  in  15  ml.  of  the 
solvent  stirring  at  0°  and  the  base,  either  lithium  elhoxide 
(O.lOd  g. , 0.0020  mole)  or  potassium  carbonate  (0.276  g. , 
0.0020  mole)  was  quickly  added.  Stirring  was  continued 
until  gas  evolution  ceased  and  the  reaction  solution  was 
filtered.  The  filtrate  was  then  analysed  on  the  v.p.c.  for 
ethyl  carbamate,  using  menthol  as  the  internal  standard. 
Conditions  of  the  v.p.c.  analysis  allow  an  accuracy  of  + 2 

The  base  induced  decomposition  of  N-nitroso-W-(2.2- 
dinhenvlcyclopronyDurethan. — In  each  decomposition  listed 
in  Table  2,  0.620  g.  (0.0020  mole)  of  N-nitroso-N-(2,2- 
diphenylcyclopropyl)urethan  was  dissolved  in  15  ml.  of  the 
solvent  stirring  at  room  temperature.  The  base,  either 
lithium  ethoxide  (O.lOh  g.,  0.0020  mole)  or  potassium 
carbonate  (0.276  g. , 0.0020  mole)  was  then  quickly  added  and 
the  system  monitored  for  gas  evolution.  When  the  evolution 
of  gas  ceased,  the  reaction  mixture  was  filtered  if  necessary 
and  the  filtrate  was  analyzed  for  diethyl  carbonate  on  the 
v.p.c.,  using  isoamyl  alcohol  as  the  internal  standard.  An 
accuracy  of  * 2 per  cent  is  allowed  by  these  conditions. 


The  base  induced  decomposition  of  N-nitroso-N-cvclo- 
hexylurethan. — With  each  example  shown  in  Table  2,  0.400  g. 
(0.0020  mole)  of  H-nitroso-H-cyclohexylurethan  was  stirred 
in  15  ml,  of  the  solvent  and  0.0020  mole  of  the  Base  (0,104 
g.  of  lithium  ethoxide,  0.27b  g.  of  potassium  carbonate, 
0.078  g.  of  potassium  in  5 ml.  of  ethanol,  or  0.046  g.  of 
sodium  in  5 ml.  of  ethenol)  was  added.  When  the  gas  evo- 
lution ceased,  the  reaction  solutions  were  filtered  if 
necessary  and  then  analysed  on  the  v.p.e.  (Column  2)  for 
diethyl  carbonate,  using  isoamyl  alcohol  as  the  internal 
standard.  V.p.e.  conditions  here  allow  an  accuracy  of  + 2 


The  base  induced  decomposition  of  K-nitroso-N-bensvl- 
urethan.— In  each  case,  0.358  g.  (0.0020  mole)  of  N-nitroso- 
N-Bensylurethan  was  stirred  in  15  ml.  of  the  solvent  ar  room 
temperature,  and  the  base  (0.104  g. , 0.0020  mole  of  lithium 
ethoxide  or  0.27b  g. , 0.0020  mole  of  potassium  carbonate) 
was  added  quickly.  Gas  evolution  was  followed  until  it 
ceased,  the  phenyldiazomethane  was  decomposed  with  glacial 
acetic  acid  while  checking  for  gas  evolution,  and  the  re- 
sulting solution  was  analyzed  for  diethyl  carbonate  on  the 
v.p.o. , using  allyl  acetate  as  an  internal  standard.  Condi- 
tions of  analysis  here  allow  an  accuracy  of  + 3 per  cent. 


. V.p.v.  conditions  here  allow  an 


standard. 


Induced  decomposition  of  fl-nitroso-N-benzyl- 


benzamide . — In  each  run  listed  in  Table  3,  0.480  g . (0.0020 
mole)  of  N-nitroso-N-benzylbenzamide  was  stirred  in  15  ml. 
of  the  solvent  at  room  temperature.  The  base,  either 
lithium  ethoxide  (0.104  g. , 0.0020  mole)  or  potassium  carbo- 
nate (0.276  g. , 0.0020  mole),  was  then  quickly  added  and  the 
closed  system  monitored  for  gas  evolution.  After  gas  evolu- 
tion had  ceased,  the  reaction  mixture  was  filtered  if 
necessary  and  benzaldehyde  was  added  to  decompose  the 
phenyldiazomethane.  The  resulting  solution  was  then  analyzed 
for  ethyl  benzoate  with  the  v.p.o. , using  naphthalene  as  the 
internal  standard.  Since  benzyl  ethyl  ether  was  a product 
of  the  runs  made  in  ethyl  alcohol,  its  yield  was  also  de- 
termined on  the  v.p.c.  using  the  naphthalene  as  the  internal 
standard.  For  the  runs  made  in  aloohol,  the  solvent  had  to 
be  evaporated  on  a rotary  evaporator  in  order  to  check  the 
salts  present.  The  alkali  benzoates  were  analyzed  by  dis- 
solving them  in  water,  acidifying  with  1 IT  hydrochloric  acid, 
and  extracting  the  benzoic  acid  with  ether.  TT.p.c.  condi- 
tions allow  an  accuracy  of  + 3 per  cent  on  both  analyses. 

decomposition  of  N-nitroso-N-benzvlamine  derivatives. — Phenyl- 
diazomethane was  prepared  from  three  derivatives  of  N- 
nitroso-S-benzylamine  by  decomposition  with  lithium  ethoxide 
or  potassium  carbonate  in  ethanol,  ether,  or  hexane.  In  each 


55-56' 


55-56' }. 


l-Bensoyl-5,4-aicarbethoxy-5-cyclopropyl-2-pyrazg- 
llne . — H-nltroso-N-cyolopropylurea  (0.516  g.,  0.00400  mole) 
was  dissolved  in  15  ml.  of  diethyl  fumarate  and  stirred  at 
50-60°  overnight  while  collecting  evolved  gases  in  a 
graduated  tube.  A colorless  solution  resulted  with  negli- 
gible gas  evolution.  This  solution  was  passed  through  a 
column  of  Woelm  acid  washed  alumina  (15  mm.  x 18  cm.)  using 


dissolved  in  5 ml,  of  anhydrous  pyridine  and  1 ml.  of  bensoyl 


chloride 


71 

with  ether,  followed  by  washing  the  extracts  with  5 per  cent 
aqueous  hydrochloric  acid,  5 per  cent  aqueous  sodium  bi- 

dried  solvent  was  evaporated.  This  oil  was  chromatographed 
over  Voelm  acid  washed  alumina  using  ether  as  the  eluent. 
Eight  samples  were  collected,  with  thin  layer  chromatography 
showing  the  second  to  be  essentially  pure.  Scratching  of 
this  oil  under  95  per  cent  ethanol  at  dry  ice  temperature 
gave  a white  precipitate.  Suction  filtration  gave  a white 
solid,  m.p.  90-92°,  which  was  recrystallised  from  ethanol 
to  give  0.0500  g.  of  white  needles,  m.p.  92-95°.  This  ma- 
terial exhibited  ultraviolet  absorption  maxima  in  methanol 
at  2J7  mp  (£  = 6,850)  and  502  mp  (£  = 19,200).  Significant 
infrared  absorptions  are  (KBr):  5.75,  8.50,  6.05,  and  6.59 
(microns). 

Anal.  Calcd.  for  C18H20H205:  C,  62.78;  H,  5.85;  N, 
8.15.  Pound!  0,  62.57;  H,  5.69i  ».  8.19. 

l-Bensoyl-5 . 9-dicarboethoxy-5-cyclohexyl-2-nyraso- 
line. — K-nitroso-N-cyclohexylurethan  (9.00  g. , 0.020  mole) 
was  diluted  with  10  ml.  of  diethyl  fumarate  and,  while 
stirring  at  room  temperature,  1.09  g.  (0.020  mole)  of 
lithium  ethoxide  was  added  in  a few  portions.  This  solu- 
tion was  then  stirred  overnight  at  room  temperature.  After 
diluting  the  resulting  solution  with  ethyl  ether,  it  was 
washed  twice  with  5 per  cent  aqueous  sodium  bicarbonate, 


alumina  (Wa 


tor  the  fumarate  which  came  through  rapidly.  Elution  with 


absorptions  at  2.95,  5.8  (broad)  and  6.45  (microns),  indi- 


anhydrous  pyridine  with  2 ml.  of  benzoyl  chloride.  After 
refluxing  overnight,  the  resulting  solution  was  stirred  in 


After  refluxing  overnight,  the  resulting  solution  was  stirred 
in  50  per  cent  ethanol-water  to  hydrolyze  the  benzoyl  chlo- 


as  eluent  for  the  remaining  diethyl  fumarate  followed  by 
ether.  The  first  cuts  to  come  through  after  the  fumarate 
showed  one  spot  only  on  thin  layer  chromatography  (silica 
gel,  ether  as  developing  solvent).  When  these  cuts  were 
combined  and  the  solvent  evaporated,  a clear  oil  remained 
which  crystallised  from  ethanol-water,  m.p.  85-88°.  Be- 
orystallisatlon  from  ethanol-water  gave  0.025  6*  of  white 
needle  crystals,  m.p.  88-89°.  This  material  exhibited  ultra- 
violet absorption  maxima  at  220  npi  ( C = 14,500)  and  287  sjp 
(£  ■ 22,500)  in  methanol.  Significant  infrared  absorptions 
are  (KBr):  5.78,  5.84,  6.01,  and  6.28  (microns). 

Anal.  Calcd.  for  ^21^26^2^^'  85.29;  H,  6.74; 

H,  7.25.  Sound;  0,  65.07;  H,  6.64;  H,  7.06. 
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SBMMAHT 

nitroso-H-(2,2-diphenylcyclopropyl)urea  in  non-polar  solvents 

cyanic  acid  and  the  diaaofcydroxide  is  presented.  Results 
reported  earlier  for  the  thermal  decomposition  of  H-nitroso- 
N-methylurea  substantiate  this  reaction  scheme,  and  make  it 


the  mechanism  of  this  decomposition  was  investigated  more 
closely,  and  an  alternate  reaction  scheme  involving  attack 
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